Optic nerve injuries may occur from direct or indirect injuries to the orbital region.II An unusual case of evulsion of the globe and optic nerve with field defect in the other eye from an automobile accident is reported. The mechanisms, early diagnosis, and management of optic nerve injuries are discussed.
Case report
A 17-year-old boy was brought to the Emergency Room after an automobile accident. He was thrown through the windscreen of the car, approximately 20 feet (6 m) on to the pavement. The patient was unconscious and could be aroused to painful stimuli only. He had a closed head injury with cerebral oedema and acute respiratory distress syndrome, for which cricothyroidectomy was done. His right globe was outside the orbit with the lids tightly closed behind it (Fig. 1 ). Vision could not be assessed. On the right side there was marked lid oedema, the cornea was clear, the anterior chamber had a 25% hyphaema, and the pupil was 7 mm in size, round and non-reactive. There was no laceration of cornea or sclera. The fundus could not be visualized. The left eye was normal. A CT scan showed a small left subdural haemorrhage with cerebral oedema and shift of midline structures to the right. There was haemorrhage within the orbit posterior to the globe. The patient received intravenous mannitol, dexamethasone, frusemide, and cefapirin. Four hours after the accident a right lateral canthotomy was done, but the globe could not be reposited in the orbit. Two hours after treatment with ice packs and keeping the eye in a moist chamber the globe was reposited in the orbit with considerable difficulty, and a complete tarsorrhaphy was done.
For five days the patient was medically and neurologically unstable. He regained consciousness, and it was then found that he had no vision in the right eye. A day later he had tenderness over the right upper lid, and the possibility of an orbital abscess was entertained. He was transferred to the Ophthalmology Department. A CT scan of the orbit done at this time showed no haemorrhage or abscess within the orbit. However, there was evulsion of the optic nerve on the right side (Fig. 2) . The tarsorrhaphy was then opened. There was no light perception in the right eye. The eye was proptosed and exotropic, with marked limitation of extraocular movements in all directions of gaze. There was blood staining of the cornea. Details of the anterior chamber and fundus were not visible. The left eye had 20/20 vision and the examination gave normal results.
Fifteen days after the accident the right eye was enucleated. At surgery there was a horizontal laceration in the conjunctiva inferiorly 6-8 mm below the limbus extending across the whole length of the palpebral fissure. The inferior rectus muscle had been disinserted and was reattached to the globe 20 mm posterior to the limbus. The optic nerve had been transacted 31 mm behind the globe. The postoperative course was uneventful. Goldmann perimetry in the left eye, done after surgery, showed a relative depression of I 2e and II 2e isoptres in the superior temporal quadrant (Fig. 3) . The visual fields showed improvement when repeated after five months (Fig. 4) .
Discussion
The word 'evulsion' stems from the latin 'e' (out) and 'vellere' (to pluck) and the word 'avulsion' is derived from the latin 'a' (away) and 'vellere'. These terms have been used interchangeably by most authors. Salzmann3 defined 'avulsion' of the optic nerve as 'the forceful backward dislocation of the optic nerve from the scleral canal without any break in continuity of the adjacent coats of the globe. ' Lister4 and Walsh and Hoyt5 stated that the blow 6 recommend giving 1 mg Decadron (dexamethasone) per kg body weight initially, then 0-5 mg per kg every six hours for 24 hours, and then 1 mg per kg per day for one to two days. If no response occurs within 48 hours, therapy should be stopped. If the patient does respond, this dose is continued for five days and then rapidly tapered. If visual acuity fails while the patient is on steroid, Panje et al."6 suggest operative intervention. Surgical intervention consists in decompression of the optic nerve, which can be achieved by transorbital, transethmoidal, or transantral approaches. Fukado" popularised the transethmoidal approach and had spectacular results with it. The decision to intervene surgically in optic nerve damage is a difficult one. Walsh and Hoyt' stated that, if the loss of vision or abnormal pupillary response to light developed within minutes after the injury, the possibility of surgical intervention should be considered in order to halt further visual deterioration.
Our patient sustained a severe concussive injury to the orbit. This probably resulted in forward propulsion of the globe, and the retrobulbar haemorrhage which occurred caused rapid proptosis. This may have resulted in the lids getting caught behind the globe. The laceration in the inferior conjunctiva, with disinsertion of inferior rectus, might have been caused by a sliver of glass from the windscreen. The optic nerve might have been cut by the same piece of glass, as the globe was suddenly pushed forwards, or it might have been evulsed. The site of injury as far back as the optic chiasm resulted in injury to the anterior loop of crossed fibres from the opposite nerve, causing a relative field defect in the superior temporal quadrant of the eye. Traquair et al. 14 considered that with fronto-orbital injuries there was movement of the chiasm and the brain, and this might have occurred in our patient. As the oedema round the chiasm subsided, the visual field in the left eye showed improvement.
To our knowledge no other case has been described in which an evulsion of the globe and optic nerve from the orbit resulted from trauma and field defects occurred in the other eye. The only analogy which can be drawn with our case is in cases of autoenucleation where the globe and optic nerve have been evulsed from the orbit, resulting in visual field defect in the remaining eye. In the case of Krauss et al. 18 there was a 44 mm attached segment of the optic nerve, and the patient had temporal hemianopsia of the remaining eye. The diagnosis of injuries to the optic nerve by either direct or indirect trauma depends on careful examination of visual acuity, the visual fields, and the pupillary reflexes. Frequent evaluation of visual acuity is necessary to decide if surgical intervention is required. The role of massive dose of steroids in reversing optic nerve damage is controversial.
